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PART I—PROJECT IDENTIFICATION INFORMATION 
I. Institution and Address 
Georgia Institute of Technology 
School of Textile Engineering 
Atlanta, Georgia 	30332 
2. NSF Program Equipment for 
_Specialized Research 
3. NSF Award Number 
ENG-78-11039 
4. Award Period 
From 7/15/78 	To 12/31/79 
6. Project Title 
Acquisition of a Differential Scanning Calorimeter for Polymer Research 
PART It-SUMMARY OF COMPLETED PROJECT (FOR PUBLIC USE) 
A duPont 990 Thermoanalyzer System including a Differential Scanning Calorimeter 
(DSC), Recorder Programmer, Sample Press, Cooling Accessory and Thermomechanical 	, 
Analyzer (TMA) was delivered in March, 1979. 	Due to electrical and mechanical problems, 
the DSC cell base and cell and the TMA heater had to be replaced before full operatiot 
was achieved in January,1980. 
The system has been utilized for a variety of research purposes. 	The thermal behav- 
for of various carbon fiber precursors under different atmospheres has been assessed 
by DSC. 	The effects of acrylic precursor molecular weight, comonomer content and end- 
group identity on pyrolysis behavior have been assessed. 	The DSC has also been used 
to determine the morphology and crystallinity of polystyrene prepared by crown ether- 
assisted anionic polymerizations initiated by n-butyl lithium, as-well as other polymers 
The glass transition temperature of lignin separated from wood cellulos e by an explo- 
sive steam depressurization process has been determined by TMA. 	The data proved use- 
ful in establishing processing conditions and potential applications o f the lignin. 
The TMA was also used to evaluate differences in melting point and shrinkage of carpet 
yarns heat set in continuous industrial processes, and to assess the same parameters 
in drawn polypropylene filaments of different, known levels of orientat ion. 
The DSC/TMA system has been utilized on five different projects to d ate. 	High- 
temperature (to 1800 ° C) DSC and Differential Thermal Analysis (DTA) cells have recent- 
ly been purchased by the Institute to further expand the capabilities of the system. 
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2. F. L. Cook* and D. Hartman "Effect of Molecular Weight on the Pyrolysis 
of Polyacrylonitrile," in preparation for submission to J. Poly.  Sci. 
3. F. L. Cook* and D. Hartman, "Effect of Molecular Weight on the Pyrolysis of 
Polyacrylonitrile", Presentation, Symposium on "Thermal Properties of Fibers," 
New York, N.Y., August 26, 1981. 
4. W. C. Tincher*, F. L. Cook and A. S. Abhiraman, "Precursor Structure - Fiber 
Property Relationships in Polyacrylonitrile-Based Carbon Fibers", Annual 
Technological Report, Office of Naval Research Contract No. N000 14-79-C-0523, 
School of Textile Engineering, Georgia Institute of Technology, Atlanta, Georgia, 
May 26, 1981. Final Report in preparation. 
5. A. S. Abhiraman* and J. Song, "Drawing Rate Effects on Morphological 
Parameters in Nylon 6, PBT and PET Filaments", Submitted to J. App. Polym. Sci.  
for publication, July, 1981. 
6. A. S. Abhiraman* and M. Jain, "Morphology of Precursor in PAN-Based Carbon 
Fibers", in preparation. 
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TECHNICAL DESCRIPTION OF PROJECT AND RESULTS 
A duPont 990 Thermoanalyzer System including a DSC, a TMA and accessories 
was purchased and rendered operational in January, 1980. The system has been 
utilized for a variety of research purposes, including analysis of the pyroly-
sis behavior of carbon fiber precursors, morphology/crystallinity of anionic-
polymerized polystyrene, glass transition temperature of lignin from wood 
pulp and shrinkage/melting points of heat set carpet yarns and oriented 
polypropylene filaments. Subsequent purchase of high temperature (to 1800 ° C) 
DSC and DTA cells have expanded the system capabilities. 
AMERICAN CHEMICAL SOCIETY 
CELLULOSE, PAPER AND TEXTILE DIVISION 
182nd ACS National Meeting 
New York, New York 	 R.E. Read, Chairman 
August 23-28, 1981 	 R.D. Gilbert, Secretary/Treasurer 
CELL 
°THURSDAY MORNING AND AFTERNOON - SECTION A - SYMPOSIUM ON THERMAL PROPERTIES OF 
FIBERS - I E II - T.L. Vigo. Presiding 
41 . EFFECT OF MOLECULAR WEIGHT ON THE PYROLYSIS Of POLYACRYLONIIRILE. F.L. Cool. and 
D. f..artr.an. Georgia Institute of Technology, School of Textile Engineering, Atlanta, 
Georgia. 3D332 
DSC scans of the degradation of PAD under air revealed substantial differences 
dependino on the RV of the sample. The intensity of the typical exotherm peak in the 
255. -3061 C range decreased substantially as n was decreased, while a second exotherm 
Peak appeared in the 252°-255 .0 range and grew in relative intensity as Ai decreased. 
Both suspension- and solution-polymerized samples showed the same general behavior. 
Theories are presented to explain the observations based on the concentration of end 
groups in the solid state structure, length of properly-aligned nitrile sequences and 
starvation of the higher-temperature exothertn by initial link up of the nitriles. 
Correlation with literature reports and potential significance in carbon fiber formation 
are discussed. 
